Th th · est'gated selected listed companies in the Industrial Section of the JSE to determine the degree of capital-ine au ors inv I f · I · · f h · tensity of the selected companies. This is d_one by cal~u.lating various measures o c~p1ta _intensity o_ t . e comp~mes concerned and ranking the companies accordingly. Stat1st1cal analyses were done ~o inve~t1gate for s1gmficant differences between various measures, as well as between and within sectors of the Industrial Section of the JSE. It was f?u~d that overall there are no significant differences between the rankings of the ratios. Betwee~ se.ctors ov~rall, there ar~ s~gmficant differences between the rankings of ratios. Based upon years, however, there are _no significant _differences. Within sec!o~s and between sectors per ratio, there are significant differences between the rankings of the ratios. ~ror~ the ~nalyses 1t 1s clear that the sectors are not homogeneously compiled, but are quite diversified: Th~ measures o~ ca~1tal-mtens1ty used ~lso do not explain the same phenomenon. It has also been found that some companies display a dualism m that they are cap1talintensive on some measures and capital-unintensive on others.
Introduction
It is common knowledge that sales or turnover is supported by the assets of a company. Should the company function at full capacity and wish to increase sales, it would require an increase in assets. Furthermore, it is also generally accepted that the asset~ of a company have to be maintained in order to maintain the level of output. Failure to do so would result in a decrease in the output of the particular company over time. This has obvious implications for the earnings potential of a company and is therefore closely monitored by investment analysts. Shapiro ( 1982: 399) confirms the above by stating that investment occurs to increase the assets of a company as a greater output requires an increase in assets. He acknowledges that companies would be able to increase their output by using the existing assets more productively, but there are limits to what extent this could occur. Furthermore, the type of industry will also influence the size of assets required to produce a certain level of output. It is obvious that a company in the manufacturing industry will need more assets than a company in the services industry to generate a similar level of turnover. The use of assets and turnover not only indicates the extent to which a company needs assets to generate turnover, but is also an indication of how efficiently the assets have been used to generate turnover.
Capital intensity, which is the term for the above phenomenon, is a macro-economic term. It is interesting to note that production in South Africa increasingly becomes capital intensive at the same time capital becomes less available (Dornbusch & Fischer, 1998: 64) . It is the intention of this article to investigate selected listed companies in the Industrial Section of the Johannesburg Stock Exchange (JSE) to determine the degree of capital-intensity of the selected companies. This will be done by calculating various measures of capital-intensity of the companies concerned and ranking the companies accordingly. The research is necessary to gain understanding of the underlying measures of capital-intensity and to identify certain trends, if possible.
The following hypotheses are tested in this article (subsamples are as set out in the third section):
s.Afr.J .Bus. Manage.1999,30(4) capital intensive company, while the volatility of this net income with changes in sales will tend to be greater. Dornbusch & Fischer ( 1998: 64) showed that South Africa experienced a structural decline in the growth of real fixed investment spending and eventually a static real fixed capital stock, while more and more investment was required to provide a given number of jobs. In other words, production became increasingly capital-intensive in a country in which capital is in short supply. They also showed that the fixed capital investment per worker at constant 1985 prices increased from R 15 243 in 1960 in the mining industry and R 11 972 in the manufacturing industry, to R53 682 in 1992 in the mining industry and R35 208 in the manufacturing industry. This is a clear indication that the capital intensity of the South African economy is increasing at a high rate. Dornbusch & Fischer ( J 998: 64) identified additional measures of capital-intensity, namely the capital-output ratio and the incremental capitaloutput ratio. The capital-output ratio is defined as the ratio between the value of the capital stock and the value of annual output.
Within the field of financial management, Ross, Westerfield, Jordan & Firer ( 1996: 60) refer to the asset turnover ratios as measures used to determine the efficiency with which assets are utilized. In this regard they distinguish between the fixed asset turnover and the net asset turnover. The former refers to the efficiency of the fixed assets, while the latter refers to the efficiency of net assets. Ross et al. ( 1996: 84) also referred to the capital intensity ratio, which is described as the amount of assets needed to generate R 1 in sales. The higher the ratio, the more capital intensive the firm. This ratio is the reciprocal of the net asset turnover. It is calculated by dividing total assets by sales. Walsh ( 1996: 72-74) identifies the two prime subsidiary ratios of return on total assets as the margin on sales percentage and the sales to total assets ratio. He states that the latter ratio looks at the total sales achieved by the company in relation to its total assets, a measure whose contribution to return on total assets is just as powerful and important as the profit margin. The return on total assets is considered to be the most important driver of return on equity. Walsh ( 1996: 78) uses the sales to total assets ratio as an indicator of the level of investment required to support any given level of sales. He shows that research into top UK companies in 1992 revealed that both retailing and manufacturing sectors had high sales to asset ratios, but that it was more pronounced in retailing.
Although 'chemicals and stores' both had sales to asset ratios that were approximately 20% above the average, this advantage was mostly offset by their lower margins. 'Brewing' and 'health care' had ratios that were less than I. The brewing sector required $1.60 of assets to support $1.00 of sales. Although the sales to total assets ratio of the health sector is also below average, this sector has a margin on sales that compensates by almost 200% for the somewhat high assets. In contrast, the high margins in 'brewing' were still not sufficient to pay for the very high investment in assets in this sector (Walsh, 1996: 78) .
It is interesting to note that Walsh ( 1996: 84-87) identifies drivers of both margin on sales and sales to total assets. In the case of the sales margin, the following cost ratios are identified as drivers: materials/sales; labour/sales; factory over-Ill heads/sales; and administrative and selling costs/sales. To improve the sales margin, one or more of the cost percentages must fall. In the case of the sales to total assets ratio, he identifies the following ratios as drivers: sales/fixed assets; sales/ inventories; and sales/accounts receivable. Walsh furthermore states that the sales to fixed assets ratio 'is one of the strong determinants of company performance and is heavily influenced by the nature of the industry. It is, therefore, less amenable to management action than are many of the other performance drivers. For many years, it has been difficult for very capital-intensive sectors of industry to earn high returns, except where there has been some element of monopoly ' (1996: 92) . Van Home (1997: 704) defines the asset turnover ratio as sales/total assets. It measures the relative efficiency with which the company utilizes its input in order to generate output. It varies according to the type of company being studied. He also refers to the total assets to sales ratio (total assets/ sales) as a measure of operating efficiency. The lower this ratio, the more efficient the utilization of assets. It is the reciprocal of the total asset turnover ratio (Van Home, 1997: 744) . Riahi-Belkaoui ( 1992) investigated the concept of value added-based ratio analysis. Value added represents the total return of the firm whereas the traditional financial analysis concentrates more on net income. In this context, total return refers to the sum of the returns for all the stakeholders of the firm, and not just to the returns for the owners, as measured by net income. Value added is calculated as sales minus bought in materials and services. Alternatively, it is equal to depreciation of fixed assets plus dividends paid plus net interest paid plus salaries and wages plus taxation plus retention of earnings. Riahi-Belkaoui suggested the following ratios be used: -Managerial efficiencies: value added/total assets; value added/shareholders' equity; value added/cost of input of labour and capital. -Productive efficiency: value added/sales; value added/salaries and wages; value added/machine hours; value added/ employees. -Contribution to total return: salaries and wages/value added~ net income after tax/value added; taxation/value added; depreciation/value added; interest/value added.
Research method
The Graduate School of Business, University of Stellenbosch maintains a number of financial databases. These include, amongst others, a database on value added statements and one on the annual financial statements (balance sheet, income statement and cash flow statement). Data in these databases are standardised to allow for meaningful comparisons. It was decided to only use data on companies in the Industrial Section for the period 1991 to 1997. To be included in the sample, the company must have published a value added statement in 1997. If a company published a value added statement up to 1996, but did not publish a value added statement in 1997, the company was excluded from the sample. The reason for the inclusion of value added statements lie in the use of value added as a factor in the measurement of capital intensity.
Four sub-samples were defined: A: Companies that published value added statements for the full period of 1991-1997 (referred to as FULCI).
B:
Companies that started to publish value added statements any time during 1991-1997 (includes companies in subsample A) (referred to as ALCI). C: Companies in A that provide employee data (referred to as EFUL). D: Companies in B that provide employee data (referred to as EMPAL). The following ratios for capital intensity were calculated for sub-samples A to D:
-Fixed assets/total assets (fata): The higher this ratio, the more capital-intensive the company. Capital-intensive companies are considered to have more fixed assets relative to current assets. Total assets are calculated as fixed assets plus other assets plus current assets. -Sales/total assets (sa/ta): The lower this ratio, the more capital-intensive the company. -Sales/fixed assets (salfa): The lower this ratio, the more capital-intensive the company. This ratio is analogue to the previous ratio and it is expected that identical results will be achieved. -Depreciation as % of sales (dep): The higher this ratio, the more capital-intensive the company. The annual depreciation of fixed assets for capital-intensive companies are expected to be higher relative to sales than non-capital-intensive companies. -Fixed assets/value added (Java): The higher this ratio, the more capital-intensive the company. It is measured as the ratio of the book value of fixed assets relative to value added. It is also referred to as the capital-output ratio. -Salaries/sales (salsa): The lower this ratio, the more capital-intensive the company. -Salaries/cost of sales (salcos): The lower this ratio, the more capital-intensive the company. The following ratios were calculated additionally for subsamples C and D: -Fixed assets per employee(faempJ: The higher this ratio, the more capital-intensive the company. -Value added per employee(vaempJ: The higher this ratio, the more capital-intensive the company. -Salaries/value added (salva): The lower this ratio, the more capital-intensive the company. The following statistical analyses were executed for the variables (ratios) per sub-sample: -Descriptive statistics.
-Ranking of companies per measure of capital intensity.
-Test for differences between rankings of ratios for total sub-sample. -Test for differences between rankings of ratios based on sectors. -Test for differences between rankings of ratios based on years. -Test for differences in rankings of ratios between sectors.
-Test for differences between rankings of ratios within sectors. Due to the fact that a high ratio could in some instances refer to high capital-intensity while in other cases it could refer to low capital-intensity, it was decided to compare the S.Afr.J .Bus. Manage.1999,30( 4 ) rankings of the ratios to test for significant differences between the ratios. This has the advantage that outliers do not influence the results. Furthermore, as the data to be analysed are ordinal level data, non-parametric tests were used to test for differences. In this regard the following tests were used: -Kruskal-Wallis test -Wilcoxon matched pair test -Mann-Whitney test Only the p-values for the differences between variables were noted. Tests for significant differences were conducted at the 5% significance level.
In order to test H 1 (significant differences between rankings of the ratios), the ratios for the total databank per sub-sample were compared with one another. For this test the Wilcoxon test was used. The test for H 2 (significant differences between rankings of ratios based on sectors) required that the Kruskal-Wallis test be used. This was also the case for testing H 1 (significant differences between rankings of ratios based on financial years). For testing H 4 (significant differences in rankings of ratios between sectors), the database per sub-sample was grouped per ratio, whereafter the significance of dif· ferences between sectors were tested using the Mann· Whitney test. The test for H; (significant differences between the rankings of ratios within sectors) required the Wilcoxon test. This required the data to be grouped per sector, whereaf· ter the test for significant differences between the rankings of ratios were executed per sector.
The data were grouped into the following sectors. ( 
Results
The results of the investigation are presented in the sequence of the analyses done. Due to a lack of space, only the results of ALCI and EMPAL will be provided in this article. The complete set of results is available from the first-mentioned author. The discussion of results, however, will also refer to the results of FULCI and EFUL.
Descriptive statistics
The descriptive statistics of the various sub-samples are set out below. The statistics for ALCI are as set out in Table I . The descriptive statistics for EMPAL are as in Table 2 . Although the detail of FULCI and EFUL are not provided, similar trends exist between ALCI and FULCI, as well as between EMPAL and EFUL.
Given the fact that one is a sub-sample of the other, this is to be expected. The most obvious difference between ALCI and FULCI is the difference in the maximum value of salcos, with that of ALCI equal to 92.39%, and that of FULCI equal to 57.81 %. The maximum value of dep also differs, with that of ALCI being 27.53% and that of FULCI 20.63%. Other than this, the two sub-samples present quite similar descriptive statistics. What is also interesting, is the measure of coefficient of variation (C.V.) The range of this ratio, which relates standard deviation to the mean to make comparison possible, is quite extensive. It is obvious that the ratios differ substantially in their degree of homogenity. Both sub-samples present the same phenomenon in that the C.V. of salfa, dep and fava are considerably higher than the other four ratios. The C. V. of salfa is actually quite in a league of its own.
When comparing the descriptive statistics of EMPAL and EFUL, the same observations as above can be made. Furthermore, the three additional ratios calculated for these two subsamples are equally interesting. The difference between EM-PAL and EFUL in terms of these three ratios are practically negligible. The C.V. offaemp is also quite extreme, while the C.V. of salva of EM PAL is the lowest of all the ratios of any sub-sample. When comparing all four sub-samples with one another, it is also clear that the differences (with a few excep- 
Results of rankings
For the purposes of this analysis, each of the sub-samples were sorted respectively for each of the ratios. They were ranked on an annual base, which means that a company could feature more than once during the period 1991-1997. The forty most capital-intensive companies per ratio per subsample and the forty least capital-intensive companies were listed. The results for ALCI are as in Appendix A and B respectively. As ALCI entails the total database from which the other sub-samples were compiled, it will be analysed in detail before moving on. The variables as ranked were renamed with an R preceding the name of the variable, to denote the ranked variable. Due to this, the variable fata becomes Rfata, salta becomes Rsalta, et cetera.
In Appendix A (most capital-intensive companies) it is interesting to note the predominance of sector 21 (Beverages, Hotels & Leisure) in Rfata, and to a lesser extent in Rsalta and Rsalfa. Sector 25 (Food) also figures prominently. However, both these sectors lose their prominence in Rdep, where sector 35 (Transport) is the sector with the greatest visibility. Sector 21 and sector 22 (Building & Construction) both have seven (7) appearances after sector 35's 13. In Rfava, there is no one sector that dominates the ratio. Sector 21 does lead the ratio, with sector 31 (Packaging & Printing) coming to the fore. However, one must bear in mind that Sappi is part of sector 31 for the purposes of this research, and in this specific case is responsible for all seven (7) appearances. When the last two ratios, Rsalsa and Rsalcos, are analysed, three totally different sectors dominate, namely sector 36 (Stores) with 14 appearances in both cases, sector 30 (Motor) with 8 and 10 appearances respectively, and sector 23 (Chemicals, Oils & Plastics) with 8 and 9 appearances respectively. It is therefore clear that different sectors feature in the respective ratios. From this it can be suggested that the different ratios do not all measure the same phenomenon (in this case capital-intensity).
When analysing Appendix B (least capital-intensive companies), further interesting observations can be made. In Rfata no single sector dominates the rankings. Three sectors, namely sector 27 (Furniture, Household & Allied), sector 29 (Electronics & Electrical) and sector 30 (Motor) lead the number of appearance with 9 appearances each. Sector 36 (Stores) is a close second with 8 appearances. None of these sectors figured prominently in respect of Rfata in Appendix A. Rsalta is dominated by two sectors, namely sector 36 (Stores) with 23 appearances, and sector 30 (Motor) with 14 appearances. Sectors 36 and 30 again dominate Rsalfa, with 11 and 14 appearances respectively. This is also the case for Rdep. In Rfava, the dominating sectors are sector 29 (Electronics & Electrical) -11 appearances; sector 30 (Motor) -9 appearances; sector 36 (Stores) -8 appearances, and sector 27 (Furniture, Household & Allied) -7 appearances. In Rsalsa, totally different sectors dominate the list of appearances, namely sector 32 (Pharmaceutical & Medical) -9 appearances; sector 38 (Development Stage) -9 appearances; sector 35 (Transport) -7 appearances; and sector 24 (Clothing, Footwear & Textiles)-6 appearances. In Rsalcos a similar trend is observed. Again, as stated previously, different sectors dominate the different ratios, which suggests that the different ratios do not all measure the same phenomenon for individual companies.
When comparing Appendices A and B with each other, some interesting observations are made. Sectors 30 and 36 dominate Rsalsa and Rsalcos on the list of most capital-intensive companies. However, on the list of least capital-intensive companies. these two sectors figure quite prominently in the following ratios: Rfata, Rsalta, Rsalfa, Rdep, Rfava. They do not figure at all in Rsalsa and Rsalcos, which is to be expected given the fact that they are deemed to be capital-intensive in respect of these two ratios. This can be interpreted in one of three ways: -The different ratios do not measure the same phenomenon (point already made).
-There is a dualism in respect of companies being low on capital-intensity in respect of the extent to which they rely on fixed assets, while at the same time they are paying out a low % of sales in the form of salaries. -The sectors are not homogeneous, but are diversified.
The second option suggests that a non-capital-intensive company is not necessarily a labour-intensive company when the latter is expressed in terms of salaries to sales or salaries to costs. The two forms ( capital-intensive versus labour-intensive) are therefore not necessarily mirror images of each other.
S.Afr.J. Bus. Manage.1999,30( 4 ) Individual companies that appear on the two lists (high capital-intensive in terms of Rsalsa and Rsalcos, and low capitalintensive in terms of Rfata, Rsalta, Rsalfa and Rdep), are, amongst others, the following: Micor Industrial, LA Retail, Omega, Mustek, Brian Porter Holdings, Combined Motor Holdings, Cashbuild, Metro Cash & Carry, Shoprite and Redgewoods Holdings.
When analysing Rfava, it is apparent that the same companies appear on both Appendices A and B, whilst some sectors also appear on both the lists. However, these are the exception rather than the rule. Examples of companies appearing on both are Cullinan Hotel and JD.
The FULCI sub-sample was drawn up to investigate only those companies of ALCI that published value added statements for the full period of 1991 to 1997, in order to establish whether a different picture was presented. One finds similar results as in the case of ALCI. The dualism that was reported in ALCI, is also present in FULCI. Sectors that figure on the list of most capital-intensive sectors in terms of Rsalsa and Rsalcos that also figure on the list of least capital-intensive sectors in terms of Rfata, Rsalta, Rsalfa and Rdep, are sectors 29 (Electronics and Electrical), 30 (Motor), and 36 (Stores). Companies that demonstrate this dualism include Bidvest, Omega Holdings, Brian Porter Holdings, Combined Motor Holdings, Cashbuild, Metje and Ziegler, and Metro Cash and Carry. In respect of Rfava of FULCI, JD repeated its dual listing.
As stated earlier, EMPAL is a sub-sample of ALCI and includes all the companies of ALCI that published employee data. The aim of this step was to determine ratios of capital intensity based on employees. However, the majority of the ratios (7) remain as for ALCI. As EMPAL is a sub-sample of ALCI, one would expect similar trends as for ALCI. The rankings for EMPAL was done and the results are as in Ap· pendices C and D for the most capital-intensive and least cap· ital-intensive companies respectively.
In Appendix C (most capital-intensive companies-EMPAL) it is clear that similar trends to Appendix A exist, with a few minor differences. In Rsalta, sector 21 (Beverages, Hotel & Leisure) decreased its listing from 14 in Appendix A to 9 ap· pearances. In Rdep, sector 35 (Transport) decreased its listing from 13 to 7 appearances. Rsalsa had two noteable changes, with sector 30 (Motor) decreasing from 8 in Appendix A to three appearances, and sector 36 (Stores) increasing from 14 in Appendix A to 17 appearances. Rsalcos exhibits the same trend with sector 30 decreasing from 1 O in Appendix A to 4, and sector 36 increasing from 14 in Appendix A to 17 appearances. In the new ratios, Rfaemp, Rvaemp and Rsalva, sector 23 (Chemicals, Oils & Plastics) dominate in all of them. Sec· tor 23 is also prominent in Rsalsa and Rsalcos.
In terms of Appendix D (least capital-intensive companies -EMPAL), the results are quite similar to those of ALCI. Differences include the following: in Rsalta and Rdep sector 30 (Motor) decreased its listings from 14 in Appendix B to 7 appearances; in Rsalsa sector 32 (Pharmaceutical & Medical) decreased from 9 in Appendix B to o appearances. Whereas sector 23 dominated in Appendix c in terms of Rfaemp, Rvaemp and Rsalva, sector 24 (Clothing, Footwear & Textiles) is by far the prominent sector in Appendix D in terms of these three ratios.
When comparing Rsalsa and Rsalcos of Appendix C with Rfata, Rsalta. Rsalfa and Rdep of Appendix D, similar trends as in ALCI and FULCI are observed. Companies that are noted in both groups include Micor Industrial, Bidvest, Metje and Ziegler, Siltek, Brian Porter Holdings, Metro Cash and Carry, Cashbuild and Redgewoods. In respect of the new ratios, the following was observed:
Cullinan Hotel featured on Appendix C in Rfaemp, as well as on Appendix D in Rfata. _ Companies that featured on Appendix C in respect of Rvaemp as well as on Appendix D in respect of Rfata-Rdep, include Dimension Data, Home Choice and Siltek. _ This was also the case for Home Choice in respect of Rsalva on Appendix C and Rfata-Rdep on Appendix D. The trend of dualism is therefore quite robust in terms of composition of sub-samples.
EFUL is a sub-sample of EM PAL, and includes those companies which published a full set of value-added statements from 1991 to 1997. One should expect similar results as for EMPA. The results in respect of the most capital-intensive companies are quite similar to those in EMPA, except for the ratios of Rsalsa and Rsalcos which are closer to the results of ALCI than for EMPA. The results in respect of the least capital-intensive companies are similar to those in EMPA, with minor differences here and there. The dualism reported elsewhere is also apparent in EFUL.
The dualism reported refers to the phenomenon that companies are listed as being most capital-intensive in respect of Rsalsa and Rsalcos, while also listed as being least capital-intensive in respect of Rfata, Rsalta, Rsalfa and Rdep. This is also the case in respect of sectors listed. However, a cursory glance at the appendices also reveals that this dualism 115 reported also runs from Rfata, Rsalta, Rsalfa and Rdep on the most capital-intensive list to Rsalsa and Rsalcos on the least capital-intensive list. The possible explanations hereof are as forALCI.
Results of tests for significant differences between rankings
The results of the tests that were executed to test for significant differences between rankings, will be presented in the sequence of the tests done.
Tests for differences between rankings of ratios within each sub-sample
Tests were conducted per sub-sample to determine whether significant differences exist between the ratios within each sub-sample. Note that the results reported are the p-values of the significance of the differences. A p-value < 0.05 indicates a significant difference between the ratios. The results are as follows: -ALCI: No significant differences between the variables. except between Rsalta and Rsalfa and Rsalsa and Rsalcos. See From Tables 3 to 4 it can be concluded that there are no significant differences between the rankings of the respective ratios, except between Rsalta and Rsalfa, and between Rsalsa and Rsalcos. This is slightly contrary to the comparisons done on the top 40 listings. It must be borne in mind however, that the statistical analyses were done for the total database per sub-sample. The results show that the one rat!o basically tells the same story as the other, when considered m total.
Tests for differences between rankings of ratios based on sectors
The results of these tests are reported in Tables 5 to 6. Not~ that the p-values are reported. Where a p-valu~ < 0.05 it indicates a significant difference between the rankings. From Tables 5 and 6 it is clear that the rankings of the different ratios differ significantly when compared on a sectoral level. This is to be expected, as the different sectors are compiled with the issue ofhomogenity in mind.
Tests for differences between rankings of ratios based on years
The results of these tests are reported in Tables 7 and 8. The p-values of the tests are reported. Where a p-value < 0.05 it indicates a significant difference between the rankings. Table 7 shows that in respect of ALCI and FULCI, there are no significant differences in the rankings of all the ratios based on years. This means that the rankings of Rfata of 199 I does not differ significantly from the other years. This is the case for all the ratios investigated for ALCI and FULCI. What this means is that the rankings of the ratios did not change significantly over the period of investigation. Table 8 indicates that, except for Rfaemp and Rvaemp, the rankings of the ratios ofEMPAL and EFUL do not differ sig-S.Afr.J .Bus. Manage.1999,30( 4 ) nificantly over time. What is interesting is the significart dif· ference in the rankings of Rfaemp and Rvaemp for both EMPAL and EFUL. The reasons for this requires further research that falls outside the scope of this article. It does mean that in terms of faemp and vaemp. there were significant changes in the rankings. One can therefore say that some companies became more and others less capital-intensive in respect offaemp and vaemp over time.
Tests/or differences in rankings of ratios between sectors
Previously tests were done to determine the significance of differences between rankings of ratios based on sectors. It was determined that there were sionificant differences in the 0 .
rankings of ratios between sectors. This section determines the significance of differences between the rankings of e~ch sector within each ratio. This test can be seen as an extension of the test done previously. The statistical results are available from the first-mentioned author.
In spite of the fact that there are significant differences ~e-. · UJte tween the rankings of the ratios based on sectors. it is q evident that for each ratio, there are instances where there are no significant differences in the rankings of the ratios b~tween sectors. For example, in sub-sample ALCI for ratio Rfata, there are significant differences in the rankings be· tween sectors I 5 and 21 (p = O), but none between sector 15 and 22 (p = 0.87). Other than the fact that overall there are significant differences in the ratios between sectors, there are no specific trends to be observed in the rankings within sec· tors.
Test for differences between rankings of ratios within sectors
For the purposes of this test, the ratios were compared with one another within each sector per sub-sample. The statistical results are available from the first-mentioned author.
From the results it appears that overall there are significant differences within each sector between the rankings of the respective ratios. This is interesting as one would expect the sector to be homogeneous in respect of the rankings of the ratios. For example, in ALCI in sector 21, it is clear there are significant differences in the rankings of the ratios. One would have expected no significant differences in the same sector between Rsalta and Rsalfa. Yet in sectors 15 to 31, 33, 35 and 36 of ALCI there are significant differences. Similarly, one would have expected no significant differences in the same sector between Rsalsa and Rsalcos. Yet, this is only the case for sectors 23, 25, 27, 29, 31, 32, 33, 35 and 36 of ALCI. In the other eight sectors there are significant differences. This phenomenon is probably attributable to the fact that sectors are not as homogeneous as generally thought.
In sector 25 of FlJLCI, it is only between the rankings of Rsalsa that there are no significant differences between the ratios. The rest of the rankings of the ratios all differ significantly. On the other hand, in sector 22 of FULCI there are no sionificant differences between the rankings of the ratios. This absence of a logical trend between the rankings of the ratios within sectors, is continued in EMPAL and EFUL. In these two sub-samples, three additional ratios are calculated. Yet the same phenomenon is observed in the rankings of these three ratios as well. This reinforces the argument in favour of sectors constructed in a haphazard manner.
Conclusion
The following conclusions in respect of the hypotheses stated can be drawn from the above: -H 1 (There are significant differences between the rankings of the ratios) is rejected for the majority of the ratios at the 0.05 level. -H 2 (There are significant differences between the rankings of the ratios based on sectors per sub-sample) is accepted at the 0.05 level. -H, (There are significant differences between the rankings of the ratios based on years per sub-sample) is rejected for all but Rfaemp and Rvaemp at the 0.05 level. -H~ (There are significant differences in the rankings of the ratios between sectors per sub-sample) delivers a mixed bag of resu Its. -H; (There are significant differences between the rankings of the ratios within sectors per sub-sample) also delivered 117 a mixed bag of results. As stated in the introduction, the objective of this research was to get an indication of the degree of capital-intensity of selected companies listed in the Industrial Section of the JSE, and, where possible, to identify trends. The hypotheses as stated were investigated and the results produced reported. Possible reasons for the significant differences between the rankings of ratios where none were expected, include the following (as stated elsewhere): -The different measures of capital-intensity are of such a nature that they will produce unexpected results. -There is a dualism in that companies are capital-unintensive on some measures and capital-intensive on others. -The sectors are not homogeneous.
-Valuation of assets.
-Age of assets et cetera. As stated, a company that is not capital-intensive is not necessarily labour-intensive in terms of salaries/sales.
When the descriptive statistics are brought into the picture, some more light is shed upon the lack of clear trends or even contradictory evidence. Salta and salfa were expected to produce similar results. However, they do not. A possible reason for this lies in the fact that the degree to which companies commit themselves to fixed assets, differ greatly. The concept of operating leverage which measures this phenomenon comes to mind. This possibility is borne out by the coefficient of variation of salfa and dep which greatly exceeds that of salta. This is due to the variability of fixed assets.
In conclusion, it is clear that overall there are no significant differences between the rankings of the ratios. When viewed within the context of sectors, there are significant differences between the rankings of the ratios. Within the context of years, there are no significant differences in the rankings of ratios. The results show that within sectors there are also significant differences between the ratios. This is also the case when the rankings are tested between sectors per ratio. 
